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VII. 


Lemons  cT Anatomie  Comparee^  de  G.  Cuvier, 
Membre  de  Vlnjlitut  National , Profejffeur  au 
College  de  France , et  d VEcolc  Centrale  da 
Pantheon , idc.  recueillces  et  publiees  fous 
fes  yeux  par  C.  Duineril,  Chef  de  Travaux 
Anatomiques  de  V E cole  de  Medecine  de  Pa- 
ris : Tome  I , contenant  les  Organes  da 

Mouvement : Tome  II.,  contenant  les  Organes 
des  Senfations.  8 vo.  Paris.  An  vm. 


THIS  work  is  introduced  by  a letter  from 
Cuvier  himfelf  to  J.  C.  Mertrud,  Pro- 
felfor  of  Comparative  Anatomy  at  the  Mu- 
feum  of  Natural  Hiftory  of  Paris,  in  which 
he  notices  the  importance  of  comparative 
anatomy,  and  the  difficulties  with  which  its 
profecution  is  attended  ; the  advantages  he 
derived  from  the  Mufeum  of  Natural  Hiftory, 
and  from  the  permiffion  to  difl’edl,  not  only 

the 


ANNALS  OF 


224 

the  animals  which  died  in  the  menage,  but 
alfo  thofe  which  have  been  collected  for  manv 

J 

years  from  all  parts  of  the  world,  and  pre- 
ferved  in  fpirits ; the  obligations  he  owes  to 
the  naturalifts  and  anatomifts  who  have  pre- 
ceded him  ; and  the  afiiftance  he  received 
from  many  of  his  pupils.  With  regard  to 
difcoveries  of  his  own,  with  peculiar  modefty 
he  declares,  that  he  has  no  other  merit  than 
that  of  having  profited  of  the  advantageous 
circumftances  in  which  he  was  placed.  This 
important  work,  which  was  originally  col- 
ledtedfrom  his  lectures  by  his  pupil  Dumeril, 
he  has  carefully  revifed  and  corrected,  and 
acknowledges  as  his  own.  He  confiders  it  as 
an  abridgment  of  the  very  extenfive  work 
which  he  himfelf  is  preparing,  but  which 
will  ftill  require  feveral  years  before  it  can 
be  publifhed.. 

The  fir  ft  part  of  the  workitfelf  has  been  ably 
tranflated  by  Mr  Allen,  furgeon  in  Edinburgh, 
andpublilhed  under  the  title  of  an  Introduc- 
tion to  the  Study  of  the  Animal  Economy.  It 
begins  with  a general  view  of  the  functions 
.exercifed  by  animals. — The  idea  of  life  is 
one  of  thofe  vague  and  obfcure  ideas  fuggeft- 
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ed  to  us  by  the  obfcrvation  of  phenomena 
that  lucceed  in  regular  and  correfponding 
trains.  Having  obferved  in  our  own  bodies, 
and  in  many  bodies  fimilar  to  our  own  in 
form  and  ltrudlure,  a power  of  refilling,  for 
a certain  period,  the  laws  which  regulate  un- 
organized bodies,  and  even  of  adding  upon 
other  bodies  in  oppofition  to  thefe  laws,  we 
employ  the  terms  Life,  vitality,  vital  power, 
to  exprefs  thefe  apparent  exceptions  from  the 
ordinary  courfe  of  nature. 

The  general  and  common  charadteriltics  of 
all  organized  beings  are,  an  origin  by  genera- 
tion, an  increafe  by  nutrition,  and  a termina- 
tion by  death.  The  functions  exercifed  by 
organized  beings,  are  reduced  under  three 
orders.  The  firlt  confifts  of  the  fundtions 
which  are  effential  to  animal  life,  which  qua- 
lify animals  to  fulfil  the  part  affigned  to  them 
by  nature  in  the  general  arrangement  of  the 
univerfe,  and  which  would  fuffice  for  their 
exillence,  if  it  were  to  be  of  only  momentary 
duration.  Senlation  and  voluntary  motion 
form  this  firlt  order  of  fundtions,  and  are 
termed  the  Animal  fundlions.  But  animated 
machines  polfefs  an  internal  principle  of  fup- 
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port  and  reparation,  to  which  are  iubfervient 
all  the  fundions  which  contribute  to  the  nou- 
rifhment  of  the  body  ; that  is,  digeftion,  ab- 
forption,  circulation,  refpiration,  perfpiration 
and  excretion.  In  the  laft  place,  the  life  of 
animals  having  fixed  limits  that  vary  accord- 
ing to  the  fpecies,  generation  is  a fundion  of 
the  third  order,  deftined  to  fupply  new  indi- 
viduals in  the  place  of  thofe  who  are  removed 
by  death,  and  thus  to  perpetuate  the  exiftence 
of  every  fpecies  of  animals. 

Our  author  next  proceeds  to  give  a general 
idea  of  the  organs  which  compofe  the  body 
of  an  animal,  and  afterwards  to  exhibit  a 
view  of  the  principal  differences  among  ani- 
mals in  their  fyftems  of  organs,  which  con- 
ffitute  the  proper  objed  of  comparative  ana- 
tomy. The  organs  fubfervient  to  motion, 
prefent  the  following  great  and  leading  dif- 
ferences. The  bones  either  form  an  internal 
articulated  lkeleton,  covered  by  the  mufcles  ; 
or  the  mufcles  are  placed  internally,  and  fur- 
rounded  by  fcales  or  Ihell ; in  thefe  are  no 
hard  parts  to  ferve  as  a lever  or  fulcrum  for 
motion. 

Animals  of  the  firft  kind,  have  the  body 
fupported  along  its  middle  part  by  a column 
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formed  of  diftindt  pieces  of  bone,  piled  over 
one  another,  and  called  the  fpine  of  the  back 
or  vertebral  column.  The  animals  with  ver- 
tebras confift  of  four  claffes,  the  mammalia, 
birds,  reptiles,  and  fillies. 

Of  the  animals  without  vertebras,  the  in- 
feds  have  the  body  and  limbs  inveloped  in 
feales  articulated  together  ; the  teftacea  are 
inclofed  within  Ihells,  and  the  foft  worms  are 
entirely  deftitute  of  hard  parts. 

The  differences  of  the  internal  part  of  the 
nervous  fyllem,  prefent  three  well-marked 
divifions  ; the  firft  of  which  comprehends 
animals,  in  whom  neither  veffels  nor.  nerves 
have  been  difeovered,  forming  the  claf9  of 
zoophytes  or  polypi.  The  fecond  confills  of 
animals  in  whom  the  brain  is  placed  above 
the  alimentary  canal,  while  the  remaining 
part  of  the  common  medullary  cord  is  placed 
beneath  it,  and  in  the  fame  cavity  with  the 
vifeera  ; forming  the  claffes  of  mollufca,  cru- 
ftacea,  infeds,  and  including  part  of  the  ar- 
ticulated worms.  The  third  divifion,  con- 
fining of  animals  in  whom  the  medullary 
cord  is  placed  above  the  alimentary  tube  to- 
wards the  back,  and  inclofed  within  a canal, 
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formed  by  the  vertebral  column,  conftitutes 
the  clafs  of  animals  with  vertebrae. 

The  differences  in  the  external  fenfes,  re- 
late either  to  their  number,  or  to  their  good- 
nefs. 

The  organs  of  digeftion  prefent  two  re- 
markable differences.  In  the  greater  part  of 
the  zoophytes,  the  inteflines  form  a bag  which 
has  but  one  opening,  ferving  at  once  to  admit 
the  food,  and  to  difcharge  the  excrement, 
Eut  all  other  animals  have  two  diftindt  open- 
ings for  thefe  purpofes  placed  at  the  two  ex- 
tremities of  the  alimentary  canal.  The  chyle 
either  jpaffes  through  invifible  pores  in  the 
coats  of  the  inteflinal  canal,  and  tranfudes 
through  evTery  part  of  the  body,  as  in  the  zoo- 
phytes and  infects,  or  it  is  taken  up  by  abforb- 
ent  veffels,  and  carried  into  the  general  mafs 
of  blood. 

In  the  infedfs  and  zoophytes  there  is  no 
circulation.  In  the  reptiles  it  is  Angle ; and 
in  the  mammalia,  birds,  fifhes,  and  many  of 
the  mollufca,  it  is  double.  When  the  circu- 
lation is  Angle,  there  is  but  one  heart  ; but 
where  the  circulation  is  double,  there  is  fome- 
times  one  heart  at  the  bafe  of  the  pulmonary 
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artery,  and  another  heart  at  the  bafe  of  the 
principal  artery,  and  thefe  two  hearts  either 
form  a mafs,  as  in  man,  in  the  mammalia,  and 
in  birds,  or  they  are  feparated,  and  placed  at 
fome  diftance,  as  in  the  genus  fepia.  In  other 
cafes,  there  is  but  one  heart  for  both  circula- 
tions, which  is  either  placed  at  the  root  of  the 
principal  artery  of  the  body,  as  in  fnails  and 
other  mollufca,  or  at  the  root  of  the  pulmo- 
nary artery,  as  in  fifhes. 

The  air  either  adts  directly  on  the  blood, 
and  is  introduced  into  the  interior  of  the  bo- 
dy, or  it  adts  through  the  medium  of  water  ; 
in  which  cafe,  the  water  paffes  merely  over 
the  furface  of  that  organ,  and  the  laminae  by 
which  the  furface  is  multiplied  are  called  the 
gills  or  branchiae.  There  are  gills  in  fifhes, 
and  in  many  of  the  mollufca  •,  but  in  place 
of  laminae,  the  organ  of  refpiration  fometimes 
confifts  of  loofe  fringes.  Where  the  air  adts' 
diredtly  on  the  blood,  it  penetrates  into  the 
interior  of  the  body,  either  by  one  opening, 
as  iji  all  animals  which  have  lungs,  properly 
fo  called,  or  by  more  openings  than  one, 
which  is  the  cafe  only  with  infedts,  and  is 
called  refpiration  by  means  of  tracheae.  Laft- 
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ly,  none  of  the  zoophytes  except  the  echi- 
nus, aflerias,  and  other  genera  belonging  to 
the  fame  order,  have  any  vilible  organs  of  re- 
fpiration. 

The  organs  of  voice  offer  bat  two  general 
differences.  In  birds,  the  glottis  is  placed  at 
the  bottom  of  the  trachea  ; in  quadrupeds  and 
reptiles,  it  is  placed  at  the  top  of  the  trachea, 
and  at  the  root  of  the  tongue.  Thefe  are  the 
only  claffes  provided  with  a glottis. 

Generation  differs  with  regard  to  its  me- 
chanifm,  and  with  regard  to  its  produce.  In 
a few  of  the  zoophytes  it  takes  place  without 
copulation.  In  other  animals,  the  fexual  or- 
gans are  either  placed  together  in  the  fame 
individual,  as  is  found  among  the  mollufca 
and  zoophytes,  or  are  placed  in  two  feparate 
individuals,  as  in  infects  and  all  animals  with 
vertebrae.  Some  hermaphrodites,  as  the  bi- 
valve teltacea,  have  no  occafion  for  the  con- 
junction of  two  individuals,  in  order  to  pro- 
duce offspring;  whereas  ttris  is  effentially ne- 
ceffary  in  fnails  and  other  fpecies  of  molluf- 
ca, which  creep  upon  the  belly,  among  whom 
each  individual  performs  at  one  and  the  fame 
time  the  function  of  both  male  and  female. 
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The  offspring  of  generation  is  either  a bud 
projecting  from  the  parent,  and  growing  from 
it  like  the  branch  of  a tree,  till  completely 
developed  ; or  it  is  a fetus  which  arrives  at 
maturity  in  the  uterus  of  its  mother,  where  it 
is  attached  by  veffels,  and  from  which  it 
comes  out  alive  ; or  it  is  an  embryo  lliut  up 
within  a (hell,  along  with  a fubftance  connect- 
ed to  it  by  veffels,  and  which  it  converts  into 
nourifhment  before  it  is  completely  hatched. 
From  thefe  varieties,  animals  are  faid  to  be 
gemmiparous,  viviparous,  or  oviparous.  The 
gemmiparous  clafs  is  confined  to  a few  zoo- 
phytes and  articulated  worms.  The  vivipa- 
rous clafs  includes  man  and  the  other  mama- 
lia.  All  other  animals  are  oviparous.  Some 
animals  have  at  birth  the  fame  form  which 
they  afterwards  retain.  Other  animals  arc 
quite  different  in  form  at  birth  from  what 
they  are  in  their  perfeCl  (late.  Thefe  me- 
tamorphofes  occur  only  in  infeCts,  and  in  rep- 
tiles without  feales,  that  is,  in  frogs  and  fa- 
lamanders. 

In  the  animals  with  vertebras,  the  organs 
of  fecretion  are  glands  •,  in  infedls  they  are 
tubes  of  different  lengths  ; and  in  the  zoo- 
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phytes,  feparate  organs  of  fecretion  have  not 
been  difcovered. 

Our  author  next  proceeds  to  take  a view  of 
the  relations  which  exift  between  variations  in 
the  different  fyftems  of  organs.  It  may  be 
conceived,  that  a vaft  number  of  combinations 
might  be  formed,  correfponding  to  as  many 
claffes  of  animals,  by  uniting  each  feparate 
modification  of  each  particular  organ,  with  all 
the  modifications  of  the  other  organs  in  fuccef- 
fion.  But  many  of  thefe  combinations  cannot 
exift,  becaufe  the  organs  of  a living  body  are 
related  by  their  reciprocal  adion  ,upon  one 
another,  and  by  their  concurrence  in  produ- 
cing a common  effed,  fo  that  the  modifica- 
tions of  any  one  organ,  affeds  the  modifications 
of  every  other  organ.  Such  of  thefe  modifi- 
cations as  cannot  co-exift  in  the  fame  indivi- 
dual, may  be  regarded  as  mutually  exclufive; 
while  there  are  other  modifications  that  reci- 
procally imply,  as  it  were,  each  other’s  exift- 
ence.  I o illuftrate  this,  our  author  aflumes 
the  fundion  of  refpiration,  and  (hews  the  con- 
nedions  of  its  variations  with  thofe  of  the 
other  functions. 
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CLASSIFICATION  OF  ANIMALS  FROM  THEIR 
INTERNAL  ORGANIZATION.* 

A.  With  vertebrae. 

I.  Blood  warm  ; heart  with  two  ventricles. 

ay  Viviparous;  with  mammae. 

Mammalia. 

b.  Oviparous ; without  mammae.  Aves. 

II.  Blood  cold  ; heart  with  one  ventricle. 

a.  Lungs  ; fometimes  accompanied  by- 

branchiae.  Reptiles. 

b.  Branchiae;  -without  lungs.  Pisces. 

B.  Without  vertebrae. 

I.  Having  fanguiferous  veflels.  ' 

a.  Spinal  marrow  Ample  ; no  articulated 

limbs.  Mollusca. 

b.  Spinal  marrow  knotty  ; no  articulated 

limbs.  Vermes. 

c.  Spinal  marrow  knotty ; articulated 

limbs.  Crustacea. 

II.  Without  fanguiferous  veflels. 

a.  Spinal  marrow  knotty;  articulated 

limbs.  Insecta. 

b.  No  fpinal  marrow ; no  articulated 

limbs.  Zoophyta. 

Mam- 
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Mammalia. 

A.  With  nails. 

a.  Having  all  three  kinds  of  teeth. 

I.  Thumbs  feparate  on  the  fuperiov 

extremities  only. — Genus,  Homo; 
belonging  to  the  Primates  of  Lin- 
naeus. Bijnana. 

II.  Thumbs  feparate  on  all  four  feet. 

— Genera,  Simia,  Lemur  ; belonging 
to  the  Primates  Lin.  S^uadrumana. 

III.  No  thumbs  feparate  on  the  fore- 
feet. 

1.  Hands  elongated  ; membranes 

ltretching  from  the  neck  to  the 
anus. — G.  Vefpertilio,  Galeopi- 
thecus  ; belonging  to  Primates 
of  Lin.  Cheiroptera. 

2.  No  feparate  thumbs ; the  whole 
of  the  foies  of  the  feet  reding 
on  the  ground. — G.  Erinaceus, 
Sorex,  Talpa,  Urfus ; belong- 
ing to  Ferce  Lin.  Plantigrada. 

3.  No  feparate  thumbs  \ feet  red- 
ing only  on  the  toes. — G.  Muf- 

tela. 
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tela,  Viverra,  Felis,  CSnis  ; Fe- 
ta of  Lin.  Carnivora. 

4.  Thumbs  feparate  on  the  hind- 
feet. — Only  G.  Didelphis ; be- 
longing to  Fera  Lin. 

Pedimana. 

b.  Without  fome  kinds  of  teeth. 

IV.  Without . canine  teeth  only.  — 

G.  Kangarus,  Hyftrix,  Lepus,  Cavia, 
Caftor,  Sciurus,  Cheiromys,  Mus. 
Glires  Lin.  Rodentia. 

V.  Without  incifive  or  canine  teeth. — 
G.  Myrmecophaga,  Orydteropus,  Da- 
fypus  ; belonging  to  the  Bruta  Lin. 

Edentula. 

VI.  Without  incifive  teeth  only. — 

G.  Bradypus ; belonging  to  the  Bru- 
ta Lin.  Tardigrada. 

B.  With  hoofs. 

VII.  More  than  two  toes  and  more 
than  two  hoofs. — G.  Elephas,  be- 
longing to  the  Bruta,  and  Tapirus, 
Sus,  Hippopotamus,  Hyrax  and  Rhi- 
noceros, to  the  Belluce,  Lin. 

Pachodermia . 

VIII. 
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VIII.  Two  toes  and  two  hoofs  ; the 

Pecora  of  Lin.  Ruminantia. 

IX.  One  toe,  one  hoof. — G.  Equus  ; 
belonging  to  Bellues  of  Lin. 

Solipecla. 

C.  With  finny  feet. 

X.  With  four  feet. — G.  Phoca,  belong 

to  the  Feres  Lin.  and  Trichecus  to 
the  Bruta.  Amphibia. 

XI.  Without  hind-feet. — Cete  Lin. 

Cetacea. 


Aves. 

I.  Feet  fhort,  toes  armed  with  ftrong  claws, 

beak  hooked  ; the  Accipitres  Lin.  except 
Lanius.  Accipitres . 

II.  Four  toes,  three  before  and  one  be- 
hind ; external  toes  joined  entirely,  or 
in  part. — G.  Lanius,  the  Pa  fetes , except 
Columba,  and  l'onie  of  the  Pica,  Lin.  ’ 

Pajferes. 

III.  Two  toes  before,  and  two  behind. 

Part  of  the  Pices  Lin.  Scanfores. 

IV.  Anterior  toes  united  at  their  bafe,  by 

a fhort  membrane  Gallina,  and  fome 
of  the  Gr alia,  Lin.  Gallina. 
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V.  Legs  long  and  naked  ; the  two  exter- 
nal toes  united.  Moil  of  the  Grallce  Lin. 

Grallce. 

VI.  Toes  united  by  extenfive  membranes. 

Anferes  Lin.  Anfcres. 

Reptiles. 

A.  Heart  with  two  auricles. 

I.  Body  covered  on  the  upper  part  by 

a fhell ; jaws  covered  with  horn. — 
G.Teftudo,  belonging  to  Reptiles pedati 
Lin.  Cbelonii. 

II.  Body  covered  with  fcales ; teeth; 

Reptiles  peclati  Lin.  Saurii. 

B.  Heart  with  a lingle  ventricle. 

III.  Body  covered  with  fcales  ; no  feet ; 

no  branchiae  at  any  period. — Serpentes 
apodes  Lin.  Ophidii. 

IV.  Skin  naked  ; feet ; branchiae  in  the 

firft  period  of  their  life. — Reptiles  pe- 
dati Lin.  Batracbii. 

Pisces. 

A.  Skeleton  cartilaginous. 

I.  Branchiae  fixed. — Part  of  the  Amphi- 
bia nantia  Lin.  , Chondropterygii. 

II. 


ANNALS  OF 


238 

II.  Branchiae  loofe. — Part  of  the  Amphi- 
bia nantia  Lin.  Branchiojlegi. 

B.  Skeleton  bony. 

III.  No  ventral  fins. — Apodes  Linnaei. 

Apodes. 

IV.  Ventral  fins  fituated  before  the  pec- 
toral.— Jugulares  Lin.  Jugulares. 

V.  Ventral  fins  fituated  below  the  pec- 
toral.— "Thoracici  Lin.  Thoracici. 

VI.  Ventral  fins  fituated  behind  the 
pedtoral. — Abdominales  Lin. 

Abdominales. 

Mollusca. 

I.  The  head,  furnifhed  with  tentacula,  which 

fupply  the  place  of  feet. — Sepia  belong- 
ing to  the  Mollufca , and  Argonauta  and 
Nautilus  to  the  Cochlea,  Lin. 

Cephalopoda. 

II.  The  head  free,  and  which  crawl  on 
the  belly. — Cochlea  Lin.  Gajleropoda. 

III.  Without  a diftindt  head.— Principally 

the  Concha  Lin.  Acephala. 

Vermes. 

I.  With  external  organs  of  refpiration,  and 

hairs  on  the  fides  of  their  bodies. — Some 

of 
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of  the  MoUufca  and  fome  of  the  Tejla- 
cea  Lin. 

II.  No  external  organs  of  refpiration. 

1.  Hairs  on  the  fides  of  their  bodies. — 
• Nais,  Lumbricus,  Thalaflerna. 

2.  No  hairs  on  the  fides  of  their  bo- 
dies.— Hirudo,  Fafciola,  Planaria,  Gor- 
dius. 

Animals,  fimilar  to  the  Vermes,  of 
which  the  organization  is  not  fuffi- 
ciently  known,  to  determine  whe- 
ther they  belong  to  that  order,  or 
fhould  form  one  contiguous  to  the 
Zoophytes. 

id  Family. — Taenia,  Hydatigenia, 
Ligula,  Linguatula. 

2d  Family. — Afcaris,  and  other  in- 
ternal worms. 

Crustacea. 

I.  Monoculus. 

II.  Cancer. 

Insecta. 

A.  With  jaws. 

1.  Without  wings.  Gtiatbapteta. 

II. 
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II.  Four  reticulated  wings.  Neurcptcra* 

III.  Four  veined  wings.  Hymenoptera. 

IV.  Four  wings ; the  fuperior  hard,  the 
inferior  folded  tranfverfely. 


Coleoptera. 

V.  Four  wings  ; the  fuperior  hard,  the 
inferior  folded  longitudinally. 

Orthoptera. 


B,  Without  jaws. 

VI.  Four  wings,  often  eroded  ; roftrum 

articulated.  Hemiptera . 

VII.  Four  wings  covered  with  feales ; 
trunk  fpirally  convoluted. 


VIII.  Two  wings  only. 

IX.  No  wings. 


Lepidoptera. 

Diptera. 

Aptera. 


ZOOPHYTA. 

A.  Unattached. 

I.  With  a calcareous  or  coriaceous  en- 

velope, and  inteftines  floating  in  t|?e 
interior  cavity.  Echinodermia. 

II.  With  a flefhy  or  gelatinous  envelope, 

and  inteftines  hollow,  and  adhering  in 
the  mafs  of  the  body.  Urticaria. 

HI. 
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III.  Very  fmall,  fwimming  in  fluids. 

Infuforia . 

IV.  Gelatinous  bodies,  increafing  by 

buds.  Polypi. 

B.  Attached  to  a folid  trunk. 

V.  In  which  the  medullary  fubftance 
traverfes  a corneous  axis,  and  termi- 
nates in  polypi  on  its  branches. 

Zoophyta . 

VI.  In  which  each  polypus  is  inclofed 

in  a corneous  or  calcareous  cell,  with- 
out being  connected  with  a medullary 
axis;  Efchara. 

VII.  In  which  a folid  axis  is  covered 
with  a fentient  flelh,  from  cavities  in 
which  the  polypi  iffue.  Ceratojbyta. 

VIII.  In  which  a ttony  axis  or  balls 
ferves  for  the  receptacle  of  the  polypi. 

Litbopbyta r. 

'IX.  In  which  the  bafe  is  fpongy,  friable 
or  fibrous.  bpongia. 

In  the  fecond  fedion,  our  author  treats  of 
the  organs  of  motion  ; and,  in  the  fublequent 
fedions  of  the  firft  volume,  he  compares  mi- 
nutely, in  the  different  clafles  of  animals,  the 
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bones  and  mufcles  of  the  trunk  the  anterior 
extremity,  or  pedtoral  limb  ; the  pofterior  ex- 
tremity, or  abdominal  limb  ; the  organs  of 
motion  in  animals  without  vertebras ; and, 
laflly,  the  organs  of  motion  confidered’in  ac- 
tion. 

ilie  fecond  volume  is  appropriated  to  the 
Oigans  of  Senfation.  He  firft  examines  the 
head,  confidered  as  the  receptacle  of  the  prin- 
cipal organs  of  fenfe.  The  head  con'll  ft  s of 
two  parts ; the  cranium,  containing  the  brain  ; 
and  the  lace,  containing  the  organs  of  vifion* 
imel],  and  tafte.  The  organs  of  hearing  are 
placed  on  the  fide  ot  the  cranium.  A large 
cranium^  and  a finall  face,  indicate  a large 
biain,  and  leis  developed  lenfes  of  fmell  and 
tafte. 

The  relative  proportion  of  the  cranium 
and  the  face,  as  indicating  that  of  the  two 
principal  external  fenfes,  to  the  brain,  alfo 
indicates  a greater  or  lefs  degree  of  perfection 
in  the  internal  faculties,  compared  with  the 
external.  1 herefore,  the  form  of  the  head, 
and  the  proportion  ol  its  two  parts,  form  an 
important  ftudy  to  the  naturalift.  In  man, 
t.he  cranium  is  proportionally  the  largeft,  and 

the 
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the  face  the  fmalleft  ; and  animals  continual- 
ly become  more  ftupid  and  ferocious  as  they 
depart  from  thefe  proportions. 

One  of  the  moft  fimple  modes  of  determi- 
ning thefe  proportions,  is  by  means  of  the  fa- 
cial line  of  Camper,  and  the  angle  it  makes 
with  the  bafis  of  the  Ikull.  The  facial  line 
is  fuppofed  to  pafs  in  contact  with  the  edge 
of  the  upper  incifive  teeth  and  the  moft 
prominent  part  of  the  forehead  ; and  the  line 
of  the  bafe  of  the  cranium,  is  that  which  bi- 
fects  longitudinally  a plane  palling  through 
the  external  meatus  auditorii,  and  along  the 
inferior  edge  of  the  anterior  aperture  of  the 
noftrils.  In  proportion  as  the  cranium  in- 
creafes,  the  angle  made  by  thefe  lines  is  larger. 
In  the  European,  it  is  90  ° ; in  the  negro,  70°  ; 
in  the  orang-outang,  67°  ; dog,  350,  & c. 

But  ft  ill  more  important  relations  are  difco- 
vered  by  means  of  a vertical  and  longitudinal 
feftion  of  the  head.  In  the  European,  the 
area  of  the  fe&ion  of  the  cranium  is  about 
four  times  as  large  as  that  of  the  face,  exclu- 
ftve  of  the  lower  jaw.  In  the  negro,  the  area 
of  the  face  increafes  about  a fifth.  The  pro- 
portion of  the  face  is  ft i 1 1 larger  in  the  orang- 
CL*  outang  ; 
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outang  ; in  the  fapajous,  it  is  one-half ; and  in 
the  mandril,  and  molt  of  the  carnivorous  ani- 
mals, they  are  about  equal.  In  all  the  other  or- 
ders of  manmalia,  the  face  is  largeft,  and  fome- 
times  twice,  thrice,  or  even  four  times  as  large, 
as  in  the  horfe.  The  companion  of  the  differ- 
ent fedions  of  the  cranium  and  face  alio  fhew 
fome  remarkable  differences.  Thefe  obferva- 
tions  are  extended  to  the  other  claffes  of  ani- 
mals., The  reft  of  this  fedion  is  occupied 
with  the  comparative  ofteology  of  the  head. 

The  ninth  fedion  treats  of  the  Organization 
of  the  Nervous  Syftem.  The  nerves,  and  com- 
mon trunk  in  which  they  terminate,  that  is  the 
fpinal  marrow  and  brain,  conftitute  the  interior 
and  common  organ  of  fenfation  and  volition. 
Whatever  adion  be  impreffed  on  our  bodies 
by  external  fubftances,  it  produces  no  fenfa- 
tion, unlefs  the  nerves  which  terminate  in  the 
part  which  receives  the  impreffion  pafs  freely 
to  the  fpinal  marrow  and  brain.  If  the  nerves 
be  tied  or  cut,  the  parts  to  which  they  belong 
become  infenlible ; if  the  fpinal  marrow  be 
tied  or  cut,  the  whole  body  is  rendered  para- 
lytic. But  there  are  fome  animals  in  which 
this  communication  of  the  branches  of  the 

t I ' ' - i • . I ■ • ..... 
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Serves,  with  their  common  trunk,  is  not  ne- 
ceflary  either  for  fenfation  or  volition,  as  the 
turtle  and  frog  ; and  there  are  infedts  and 
worms,  which,  when  cut  into  feveral  pieces, 
form  as  many  individuals,  having  each  fenfa- 
tion and  volition.  The  neceftity  of  communi- 
cation is  greater  in  proportion  as  the  central 
part  of  the  nervous  fyftem  is  greater  than  its 
ramifications.  The  polypi,  in  which  it  is 
equally  diftributed  throughout  the.  whole  bo- 
dy, may  be  divided  almoft  to  infinity,  and  each 
part  acquires  particular  individuality. 

In  animals  of  a fuperior  order,  the  fpinal 
marrow  is  incomparably  larger  than  the  nerves 
which  arife  from  it,  and  the  brain  is  ftill  much 
larger  than  the  fpinal  marrow.  Thefe  cir- 
cumftances  are  more  remarkable  in  man,  than 
in  any  other  animal.  In  the  cold-blooded  a- 
nimals,  and  efpecjally  in  fifhes,  the  brain  is 
fcarcely  larger  than  the  fpinal  marrow.  In 
the  mollufca,  there  is  only  a brain,  from  which 
the  nerves  proceed  in  rays,  and  form  gan- 
glions, almoft  as  large  as  the  brain  itfelf.  In 
infedls,  the  brain  is  not  larger  than  any  of  the 
numerous  knots  of  the  fpinal  marrow,  and 
both  produce  nerves  in  the  fame  way.  As 

Qj  we 
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we  defcend  along  the  fcale  of  animals,  we  fin-d 
the  medullary  fubftance  lefs  concentrated  in  a 
particular  part  of  the  fyftem,  but  more  equal- 
ly diftributed  throughout  the  whole. 

The  brain  of  cold-blooded  animals  is  fofter 
than  that  of  the  warm-blooded,  and  in  fome 
fifties  it  is  aluioft  fluid  : There  is,  befides, 

no  difference  of  colour  between  the  cortical 
and  medullary  parts,  and  fcarcely  any  differ- 
ence of  confidence. 

The  nervous  fyltem  is  fufceptible  of  one  ac- 
tion relative  to  our  fentient  faculty,  and  of 
another  connected  with  our  vital  or  vegeta- 
tive functions.  The  firtf  includes  our  fenfa- 
tions  and  volitions ; the  fccond  the  influence 
of  the  nerves  on  digeflion,  circulation,  and  fe- 
cretion.  Sympathy,  and  the  phyfical  changes 
which  fucceed  to  certain  ideas,  feem  to  par- 
take of  both  kinds  of  aiftion.  The  fenfations 
may  be  divided  into  external,  internal,  and 
fpontaneous.  The  firft  proceed  from  the  im- 
preflion  of  external  caufes  on  our  organs  of 
fenfe  ; the  fecond  from  changes  in  the  internal 
parts  of  our  body  or  nerves,  and  the  laft  from 
a change  taking  place  in  the  nerves  or  brain 
itfelf,  without  being  excited  by  an  external 
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caufe.  The  fcntient  faculty  may  be  exhault- 
ed  not  only  in  the  body  in  general  bv  too  vio- 
lent or  long-continued  fenfations,  but  alfo  in 
each  particular  organ.  Whether  any  fub- 
ftance  contained  in  the  nerves  be  expended 
in  fenfation,  or  whether  it  only  undergo  fome 
change  in  its  chemical  nature,  it  mu  ft  be  con- 
fined in  the  nerves  in  their  courfe,  and  only 
have  the  power  of  efcaping  at  the  extremities; 
and  as  the  nerves  are  not  tubulous,  it  fee  ms 
to  be  retained  in  them,  as  the  eledtric  matter 
is  retained  in  an  infulated  body  rendered 
electrical  by  communication,  and  to  be  con- 
ducted only  by  the  nervous  fyftem,  while  all 
other  parts  of  the  animal  body  are  non-con- 
ductors. 

In  whatever  manner  impreflions  be  tranf- 
mitted,  they  muft  be  propagated  to  the  brain. 
What  paffes  within  the  brain  is  totally  un- 
known. Phyfiology  only  teaches  us,  that  excef- 
five  meditation  produces  a fenfation  of  fatigue  ; 
that  certain  morbid  affections  change  the  na- 
tural arragement  of  ideas  ; that  age  weakens 
them ; that  wine  and  opium  produce  very 
confiderable  changes  in  them  ; that  other  ali- 
mentary and  medicinal  fubftances  produce 
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lefs  conflderable  changes,  each  according  to 
its  own  nature,  and  the  nature  of  the  fubjedl  *, 
and  that  the  imagination  and  the  will  have 
phyfical  effedls  upon  the  body,  which  feem  to 
be,  as  it  were,  a repercuflion  of  the  effedts 
which  the  phylical  changes  of  the  body  have 
upon  them. 

The  nerves  are  the  inftruments  by  which 
volition  produces  mufcular  adlion.  The  ef- 
fedts  of  imagination  confift  in  a fudden  in- 
creafe  of  certain  fecretions,  or  the  accumula- 
tion of  blood  in  particular  parts.  There  is 
alfo  a reciprocal  adlion  between  the  nerves 
and  the  vital  organs.  In  thefe,  the  nerves  adt 
by  influencing  the  irritability  of  the  arteries. 
The  actions  which  take  place  in  confequence 
of  the  connedtion  of  one  nerve  with  another, 
are  termed  Sympathies ; and,  laftly,  a real  ef- 
fedt  is  produced,  through  the  intervention  of 
the  nervous  fyftem,  by  the  proximity  of  two 
animated  bodies,  independently  of  any  parti- 
cipation of  imagination. 

In  comparing  the  adtion  of  the  nervous  fy- 
Item  in  different  orders  of  animals,  we  meet 
with  airport  infur  mountable  difficulties,  as  we 
only  know  the  afledtions  of  animals  by  equi- 
vocal 
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vocal  figns.  In  all  animals  which  have  nerves, 
voluntary  motions  and  fenfations  take  place 
by  the  fame  means  as  in  man.  The  differ- 
ences in  the  former  arife  from  the  organiza- 
tion of  the  organs  ; the  differences  in  the  lat- 
ter depend  on  the  number  of  their  fenfes,  and 
the  perfedtion  of  the  feveral  organs  of  fenfe. 
The  animals  refembling  man  poffefs  the  fame 
number  of  fenfes,  and  fometimes  fome  of 
them  in  a greater  degree  of  perfedtion.  In 
proportion  as  they  differ  from  us,  their  fenfes 
become  lefs  numerous,  and  fome  of  them  lefs 
perfect  ; but  perhaps  fome  of  them  poffefs 
fenfes  of  which  we  have  no  idea.  We  do  not 
know  if  the  intrinfic  fenfibility  varies  in  dif- 
ferent  animals.  The  more  perfedt  animals 
have  fpontaneous  ideas.  The  paflions  pro- 
duce the  fame  effedts  in  them  as  in  us ; they 
poffefs  memory  ; and  fome  of  them  exhibit  a 
certain  degree  of  judgment.  The  fympathies 
and  the  influence  of  the  nerves  on  the  vital 
actions,  are  fubjedted  to  the  fame  laws  in  ani- 
mals as  in  man. 

In  comparing  all  the  nervous  fyftems,  we 
find  only  one  part  common  to  all : It  is  a 
fingle  tubercle,  fituated  at  the  anterior  extre- 
mity 
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mity  of  the  fyftem,  and  conftantly  producing 
two  lateral  and  tranfverl'e  chords  or  two  legs, 
which  unite  it  to  the  reft  of  the  fyftem.  This 
part  feems  always  to  correfpond  to  the  cere- 
bellum in  man. 

The  cerebellum  of  vertebrated  animals 
with  red  blood,  is  always  preceded  by  feve- 
ral  pairs  of  tubercles,  forming  in  general  a 
mafs  larger  than  itfelf,  and  united  to  the  reft 
of  the  fyftem  by  two  longitudinal  chords  or 
legs,  which  crofs  and  mingle  with  tliofe  of 
the  cerebellum,,  fo  that  they  are  blended  in 
the  mafs  which  forms  the  root  of  the  medul- 
la oblongata  and  fpinalis,  and  do  not  leave 
any  fpace  between  them.  Thefe  tubercles 
conftitute  the  brain,  and  prefent,  in  the  dif- 
ferent orders  of  animals,  many  varieties. 

In  animals  with  white  blood,  there  are  alfo 
pairs  of  tubercles  before  the  part  correfpond- 
ing  to  the  cerebellum,  but  they  are  often 
fmaller,  at  a diftancs  from  each  other,  and 
united  to  the  cerebellum  only  by  nervous  and 
feparate  filaments.  The  legs  of  the  cerebel- 
lum leave  a confiderable  interval  between 
them,  through  which  the  oefophagus  pafles. 

The  long  production  of  the  encephalon, 
called  the  Spinal  Marrow,  in  vertebrated  ani- 
mals, 
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mals,  remains  in  the  back  above  the  inteflinal 
tube,  and  is  inclofed  in  the  canal  of  the  ver- 
tebras. The  two  chords  of  which  it  is  com- 
.pofed  are  intimately  united,  and  only  diftin- 
guifhed  by  a groove  before  and  behind.  In 
animals  without  vertebra;,  when  they  have 
this  production,  it  is  formed  below  the  cefopha- 
gus,  by  the  union  of  the  legs  of  the  cerebel- 
lum, and  its  two  parts  commonly  remain  di- 
ftin&  in  the  greater  part  of  their  extent, 
and  are  only  united  from  fpace  to  fpace  by 
the  ganglions  from  which  the  nerves  arife. 
But  very  often  this  produ&ion  does  not  exift. 

In  thofe  white-blooded  animals  which  have 
no  medullary  production,  that  is  in  the  mol- 
lufca,  the  nervous  trunks  arifing  from  the  legs 
of  the  cerebellum,  l'well  into  ganglions,  or  two 
or  three  of  them  unite  to  form  a common 
ganglion  ; and  from  thefe  ganglions,  the  fila- 
ments going  to  the  different  parts  of  the  body 
commonly  arife. 

In  the  infedts,  cruftacea,  and  certain  worms, 
or  the  white- blooded  animals,  which  have  a 
double  and  knotty  medullary  produdlion, 
all  the  nerves  arife  from  the  ganglions  of  the 
medulla,  or  from  fome  of  the  ganglions  ante- 
rior to  the  cerebellum. 


In 
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In  the  red-blooded  animals,  the  fpinal  nerve3 
arife  from  the  fpinal  marrow,  in  two  bundles 
of  medullary  fibres,  which  unite  after  the  pof- 
terior  bundle  has  formed  a ganglion.  They 
then  feparate  into  two  trunks,  of  which  the 
anterior  communicates  with  the  great  fympa- 
thetic  nerve,  by  one  or  two  filaments  ; and  at 
the  place  of  this  union  there  is  alfo  a gan- 
glion. 

The  nerves  of  the  encephalon  do  not  pre- 
fent  a fimilar  arrangement ; but  the  different 
tumors  which  form  the  brain,  feem  to  ferve 
as  ganglions,  at  leaff:  to  feveral  of  the  nerves. 

The  great  fympathetic  nerve,  which  is  con- 
ftantly  found  in  red-blooded  animals,  does  not 
exift  in  any  animal  with  white  blood;  at  leaff: 
if  we  do  not  confider  as  fuch  the  two  nervous 
filaments  which  unite  all  the  ganglions,  and 
to  which  we  have  given  the  name  of  Spinal 
Marrow  in  the  cruftacea,  infeCts  and  worms. 
In  that  cafe,  thefe  animals  will  not  have  any 
fpinal  marrow,  and  the  abfence  of  that  pro- 
duction will  conftitute  a common  character  of 
all  animals  with  white  blood. 

The  obfervations  on  the  organs  of  fenfe  are 
alfo  of  great  importance,  from  the  novelty  of 

the 
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the  defcriptions,  the  philofophical  refle&ions 
to  which  they  give  rife,  and  the  information 
they  afford  with  regard  to  the  functions  of 
man. 

In  treating  of  each  fenfe,  the  author  firft 
gives  a general  idea  of  the  fun&ion,  then  de- 
fcribes  the  entire  organ  in  the  different  claffes 
of  animals,  and  concludes  with  a minute  com- 
parifon  of  its  parts,  wherever  nature  has  in- 
dulged herfelf  in  variety. 
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